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1) Screening soybean genotypes for iron-deficiency chlorosis in the growth 
chamber using potted soil. 
Iron- deficiency chlorosis in soybean is a persistent problem on calcare-
ous soils of the upper Midwest. Substantial genetic variability for tolerance 
to iron- deficiency chlorosis has been found among popular varieties and in the 
germplasm collection . Due to significant breeding efforts, high-yielding 
varieties that are tolerant to iron-deficiency chlorosis are now available . 
These efforts, however, have been hampered by difficulties in screening for 
iron-deficiency chlorosis in the field. Previous attempts to use potted soil 
to screen for iron-deficiency chlorosis have not been successful (Byron and 
Lambert, 1983). Recently, Coulombe et al. (1984) have developed a successful 
screening method using nutrient solution . We would like to report some ini-
tial attempts at achieving an inexpensive and labor-efficient method for screen-
ing soybean genotypes for iron-deficiency chlorosis using potted soil in the 
growth chamber . 
Materials and methods. Soil was collected from four different sites, all 
within the Nicollet-Webster broad soil classification , near the following 
cities in southern Minnesota: Bechyn, Hanska, Lamberton, and Wilmar. An area 
approximately 10 m in diameter was selected where severe iron-deficiency 
chlorosis had been observed in previous years at each of the sites. Approxi-
mately 300 kg of soil (field-moist) was collected from the upper 0.5 m of soil 
from each of the areas and placed in plastic bags. In the laboratory, each 
soil (field-moist) was sieved through a 1 cm screen and mixed thoroughly. 
Weights of a small sample (approx. 500 g) of each soil were determined before 
and after drying at 105 C for 24 hrs and a (gravimetric moisture content) for 
w 
each soil was obtained using th e equation a = (dry weight - Miet weight) / dry w 
weight. Soil was packed evenly to a volume of 2.0 liter and a bulk density of 
1.1 in 2.4-liter plastic, undrained (no bottom hole) containers. Eight seeds 
of a single genotype were planted in each container to a depth of approximate-
ly 2 cm below the soil surface. Three hundred g of dry, washed sand was 
placed on the soil surface as a mulch. Pots were placed in a growth chamber 
with a 16 hr day, 23 C day, 20 C night, and were watered lightly each day un-
til the seedlings had reached the unifoliate (Vl) stage (approximately 10 days 
9 l 
after planting) . Plants were then thinned to three plants per pot and the 
soil brought to a predetermined water content by adding water until each pot 
had r eached a specific weigh t . Soil water content was maintained constant by 
weighing each pot every 24 hr and adding sufficient water to compensate fo r 
evapotranspiration. Visual chlorosis scores were taken on individual plants 
when the second trifoliate had fully expanded. 
The following geno types were selected t o represent a range from the most 
tolerant to the most susceptible genotypes available: A2, A7 , ' Anoka ', ' Chlo-
rosis Tolerant Anoka ' , ' Corsoy 79 ', ' Dawson ' , ' Hodgson 78 ', 'Pride B216' , 
' Simpson ', ' Swift ' , T-203 , and 'Weber'. Screening experiments were conducted 
separa tely for each of the four soils . There were three pots (replications) 
per genotype with three plants per pot arranged in a completely randomized de-
sign with subsampling. Soil wa t er content ( e ) was maintained at 0.42 for the 
w 
Hanska , Lamberton , and Wilmar soils , and at 0.55 for t he Bechyn soil . 
A field nursery was planted at the Hanska site during the s ummer of 1984 . 
The above-mentioned genotypes were planted together with breeding material 
from the University of Minnesota soybean breeding program. Plots corresponded 
to single 1.3 m long rows with 76 cm-row spacing arranged in a randomized 
bl ock design wlth three r eplications. Visual readings were taken at approxi-
mately the same growth stage as those in the growth chamb er (full expansion of 
the second trifo]iate). 
Results and discussion. Results of initial experiments conducted in the 
gr owth chamber and the field are summarized in Table 1. Experiments j ust con-
cluded indicate that the soil moisture content at which the most sever e chloro-
s i s occurred differed for each soil . The moisture contents used in the scr een-
ing experiments with the Hanska, Lamberton, and Wilmar soils were below the 
appropriate levels for inducing the most severe chlorosis on those soils . For 
instance, raising the soil moisture content to 0.50 in the Hanska soil re-
s ul ted in a chl oros~s score of 5 .0 for Corsoy 79 , a value much closer to t hat 
observed in the field . We also found that the LSD values could be reduced by 
remixing the soil immediately before packing the pots , presumably due to mois-
ture differences within the soil that occur during storage of the mixed soil. 
Current efforts are directed toward determining the optimum soil moisture con-
tent to induce the most severe chlorosis in each soil , reducing the variabili-
ty observed among genotypes , and at improving the labor and cost efficiency of 
the procedure. 
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Table 1 . Summary of results of initial experiments conducted in the growth 
chamber and the field 
Soil Source Field Nursery 
Genotype Bechyn Hanska Lamberton Wilmar Hanska 
A2 4.1 1. 2 l. 0 2.2 3.3 
A7 2.2 1.0 1.0 l. 1 1. 3 
Anoka 5. 0 4.2 1. 7 4.4 5 .0 
Anoka ( tolerant) 3.0 1. 8 1. 3 1. 9 3.3 
Corsoy 79 4 . 8 2. 8 2.2 3.3 4 . 7 
Dawson 3 . 3 l. 2 1.0 1. 2 2.3 
Hodgson 78 4.7 l. 9 1.0 2.4 2.7 
Pride B-216 5 . 0 4 . 9 2.4 3.9 4.8 
Simpson 4.7 1. 3 1.4 1.6 4 . 0 
Swift 2.8 1.1 1.1 1.3 3 . ~ 
T-203 5 . 0 4.8 5.0 4.9 NI 
Weber 4.2 1.0 1.8 1. 0 3.3 
Mean 4.1 2.3 1. 8 2.4 3.4 
LSD 0 . 05 1. 0 1. 9 2 . 3 2.3 1. 2 
+NI = Not included in test . 
Conclusions . The general procedure appears to work well as an inexpen-
sive and labor-efficient method of adequately evaluating the relative effi-
ciency of different genotypes for iron-deficiency chlorosis. The method also 
appears to work well using several different soils, provided that genotype 
comparisons are made using the same soil . Since appropriate moisture contents 
differ for each soil, we recommend that, once a soil is chosen, a range of 
soil moisture contents be tested using a moderately susceptible genotype (such 
as Corsoy 79) to determine which moisture content induces the most severe 
chlorosis on that soil . An appropriate range of moisture contents to test 
would be from 0.35 to just below saturation (between 0.50 and 0.60 for most 
soils) in increments of 0.05. 
References 
Byron , D. F. and J. W. Lambert . 1983. Screening soybeans for iron efficiency 
in the growth chamber . Crop Sci. 23:885-888. 
Cou lombe, B. A., R. L Chaney and W. J. Wiebold . 1984. 
screening soybeans for resistance to iron chlorosis. 
425. 
Use of bicarbonate in 
J . Plant Nutr. 7: 411-
Daniel J. Fairbanks 
James H. Orf 
